Introduction
More than 200 million children under age 5 years in low-and middle-income countries (LAMIC) are not fulfilling their developmental potential due to poverty, poor nutrition and lack of stimulation. 1 Mental health problems affect 10-20% of children and adolescents worldwide and almost 90% of the world's population of children and adolescents live in LAMIC. 2 Interventions to improve child development, prevent mental health problems and promote well-being are thus a global health priority.
Experiences in early childhood have long-term effects on brain function, cognition and psychosocial functioning. 3 Exposure to disadvantaged environments during the first few years of life predicts lower IQ and academic achievement, increased antisocial behaviour, lower economic productivity 4 and poor health and chronic disease in adulthood. 5 Child characteristics of behaviour and self-control as early as age 3 years predict psychopathology, 6 health, wealth and convictions in adulthood. 7 Hence, the foundations of adult physical and mental health, behaviour and achievement are laid during the early childhood years.
Protective factors lessen the deleterious effects of risk exposure on child development and increase resilience. 8 Masten 9 identifies four factors associated with resilience: connections to competent and caring adults, cognitive and self-regulation skills, positive views of self and motivation. The presence of these factors influences multiple domains of child functioning including academic performance, antisocial and prosocial behaviour and mental health. 9 All four factors are modifiable through intervention. Quality of parenting and child IQ are two of the most potent protective factors for disadvantaged children. 9 Quality of parenting is determined by caregiver skills and education and caregiver mental health, 8 with evidence of negative effects of maternal depression on parenting quality and child development for mothers of varying socio-economic status (SES) levels across different countries. 10 The quality of the early childhood classroom environment is also a risk and protective factor for child behaviour and adjustment. Key indicators include the quality of the instructional and emotional classroom climate, 11, 12 teacher-child relationships, 13 and peer relationships. 14 High quality early childhood education (ECE) interventions for disadvantaged children in the USA have shown long-term benefits to child schooling trajectories, cognitive development, antisocial behaviour, depression, economic productivity and/or health risk behaviours. These interventions vary in the mode of intervention delivery and include home visiting from pregnancy to age 2 years, 15 educational day care from infancy to age 5 years 16 and attendance at high quality preschool. 17 The majority of programmes with evidence for long-term effects across multiple domains included a parenting component. Despite the potential of ECE programmes, large-scale public programmes in the USA have shown less consistent results, and it is important to know whether ECE programmes can be effective in the low-resource settings of LAMIC. 18 ECE interventions comprise parent training programmes (which involve teaching parents how to promote their child's development) and/or centre-based interventions (for example the provision of day care or preschool for young children). There is growing evidence from LAMIC that ECE interventions are effective in promoting children's cognitive development and some evidence that these gains are sustained over time; 19, 20 however, little emphasis has been given to the effect of ECE programmes on child mental health. There are a number of recent reviews of relevant interventions in LAMIC including reviews on early childhood development, 8, 19, [20] [21] [22] parenting, 23 ,24 day care 25 and child and adolescent mental health. 2, 26 However, no previous review has focused explicitly on the effects of ECE interventions on child behaviour and mental health. This review thus examines ECE interventions through a new lens and is unique in several ways: (i) it has an explicit focus on child behaviour and child mental health; (ii) it encompasses all early childhood education interventions including parenting interventions, provision of day care and preschool for young children, interventions aimed at improving the quality of preschools and multicomponent interventions which combine ECE with health and/or nutrition services; and (iii) it includes ECE interventions for children with a range of biological and psychosocial risks in LAMIC. Information is also provided on how ECE interventions in LAMIC may be enriched to maximize the strength and sustainability of benefits to child mental health.
Results
The main body of the review is divided into the following sections:
(i) A review of the effect of ECE interventions on child mental health over the short and longer term; (ii) A review of the effect of ECE studies on proximal outcome measures relevant to child mental health; (iii) A discussion of potential mechanisms through which ECE programmes may affect child mental health using the studies reviewed for (i) and (ii); (iv) An exploration of key issues around the design and implementation of effective ECE programmes, using information from the studies included in (i) and (ii) above in combination with information from published reports, chapters and working papers of ECE interventions in LAMIC.
The effect of ECE interventions on child behaviour and mental health in LAMIC Studies with short-term outcomes Sixteen studies describing the effect of an ECE intervention on child behaviour or mental health over the short term were identified (Table 1) . Studies varied across several dimensions including the: mode of delivery (e.g. parent training vs centre-based) and duration (from 10 weeks to 2 years) of the intervention; age of the child (e.g. prenatal, newborn, infants over 6 months, children between 3 and 6 years); 'risk status' of the mother (e.g. HIV-infected, internally displaced); and the health status of the child (e.g. stunted, iron-deficiently anaemic, term low birthweight, moderately or severely undernourished). Nine studies (56%) involved a parent training intervention and seven (44%) involved a centre-based intervention. Centre-based interventions generally included children aged 3 years or over (85.7% of centre-based studies) whereas parent training was most often used for children up to age 2 years (66.67% of parent training studies). Staffing also varied, with 10 studies (62.5%) utilizing paraprofessional staff to deliver the intervention and the others using the research team (12.5%), university graduates (6.25%) or teachers (18.5%). Outcome measurements included: (i) observations of child behaviour including observations during a developmental test session (25% of studies), during a free play scenario (12.5%) or during ongoing classroom activities (12.5%); (ii) use of the Strange Situation procedure for child attachment (12.5%); and (iii) assessments of child mental health by parent (31.25%), teacher (18.75%), child (12.5%) and tester (6.25%) report (see Table 2 ). Twelve studies (75%) reported benefits to one or more aspects of child behaviour or mental health. Effect sizes for each outcome are given in Table 2 (four (25%) of the studies provided insufficient data for effect sizes to be calculated). A quantitative review of the studies was not undertaken given the heterogeneity of the studies in terms of programme content, intensity and duration, target population (e.g. child age and nutritional status, maternal psychosocial well-being) and outcome measures used, in addition to the lack of adequate data in some studies.
For the parent training interventions, four involved home visiting alone [28] [29] [30] [31] and five combined home visits with group meetings. [32] [33] [34] [35] [36] Four studies described interventions targeting children at nutritional risk, 29, 30, 33, 34 one targeted HIV-infected mothers and their children 35 and one was for displaced families. 36 Benefits from parent training interventions were found in six studies (66.6%) including benefits to child attachment, 28 ratings of child behaviour during a developmental test session, 29, 30, 33 and parent 31, 36 and self 36 reported behaviour. For the centre-based interventions, three studies compared attendance at preschool 37 or educational day care 38, 39 with no attendance and four compared attendance at an improved preschool with attendance at a regular preschool. [40] [41] [42] [43] Six (85.7%) reported benefits to child behaviour and/or mental health. Attendance at centre-based services benefited child psychosocial skills, 38 and observed social play behaviour. 37, 39 However, two studies found negative effects for children's disruptive and aggressive behaviour during play. 37, 39 Benefits were larger for children with longer exposure to the programme and for younger children (<24 months). 38, 39 Four studies involved improving the quality of existing preschools through training teachers in instructional techniques, 40 behaviour management 42, 43 and/or teaching a social-emotional curriculum 41, 43 and benefits were found to child behaviour by observation 42, 43 and/or teacher, 41, 42, 44 parent 42 and self 41 -report.
Studies with long-term outcomes
Only six studies were identified that evaluated the effect of an ECE intervention on child mental health over the longer-term follow-up (3 years or more): four involved parent training and two were centre-based ECE services (Table 3 ). The age of the children ranged from 9-24 months to 3-5 years on enrolment and 4/6 (66.7%) of the interventions lasted 2 years, with one lasting one year and one three months. Of the four parent training interventions, two described interventions for children at nutritional risk. 45, 46 All six studies reported benefits to child mental health and/or behaviour by parent report, [46] [47] [48] selfreport 45, 49, 50 or classroom observations. 51 Two studies followed children up to young adulthood. In Jamaica (see Panel 2 for a detailed description of the intervention) a 2-year, home visiting intervention with stunted children, starting in the first 2 years of life, reduced self-reported anxiety (d ¼ 0.47) and depression (d ¼ 0.43) and enhanced self-esteem (d ¼ 0.40) at age 17-18 years, 45 and reduced self-reported depression (d ¼ 0.12), social inhibition (d ¼ 0.37) and serious violent behaviour (odds ratio ¼ 0.33) at age 22 years. 49 However, no benefits were found for self-reported antisocial behaviour (d ¼ 0.13), parent-reported attention problems (d ¼ 0.41) or hyperactivity (d ¼ 0.06) at age 17-18 years, 45 nor to self-reported anxiety (d ¼ 0.19) at age 22 years. 49 In addition, no benefits were found for child mental health by teacher or parent report using the Rutter Scales at age 11-12 years. 52 A study in Mauritius 50 compared children who attended specially constructed high quality preschools for 2 years with children who attended low quality community preschools. The intervention involved educational activities, nutrition and physical exercise and resulted in reduced self-reported schizotypal personality The effect of ECE interventions on caregiver practices and mental health in LAMIC Twenty-five studies were identified that evaluated the effect of an ECE intervention on caregiver outcomes Panel 1 Search strategy and selection criteria Systematic reviews of interventions to promote early child development (ECD) and to prevent and treat child and adolescent mental health problems in LAMIC were conducted for the Lancet series on global child development 8, 19 and the Lancet series on global mental health. 2 These searches included literature up to December 2010. The studies identified through these reviews were revisited to identify educational interventions targeting children up to age 6 years that included child behaviour and/or mental health as an outcome measure. As a secondary analysis, studies which included caregiving outcomes likely to promote child mental well-being (e.g. caregiving behaviours, the caregiving environment and caregiver mental health) were also identified. The previous searches were updated by conducting an additional search for papers published between January 2011 and March 2013. Searches were conducted in English using Psychinfo, PubMed, Google Scholar and the Cochrane library. The terms used were: 'parenting', 'preschool', 'pre-primary', 'day care', 'early learning', 'stimulation', 'media', 'television' and 'educational intervention'. The terms for outcome measures were 'early child development', 'behaviour', 'socio-emotional development' and 'mental health' for the child outcomes, and 'mother-child interaction', 'mother practices' 'HOME', 'classroom environment' 'mother' 'depression'/mood/stress/mental health' for the caregiver outcomes. Alternatives to 'mother' in the above terms were 'caregiver', 'teacher', 'parent', 'child care worker', 'daycare worker'. In addition, recent reviews of interventions to improve parenting practices 23, 24 and child mental health 25, 26 in LAMIC were hand-searched for relevant papers and experts in the field were consulted.The full text of all controlled studies of early childhood education interventions in LAMIC were read to identify relevant outcomes.
Educational interventions were defined as parent training, educational day care and preschool provision, teacher-training interventions to improve the quality of existing centre-based services, media interventions or a combination of these. Interventions with children living in institutions and interventions for children with mental retardation with cognitive outcomes only were excluded. Multi-component interventions including nutritional and/or health care services in addition to educational services and interventions for children with psychosocial or biological risks for poor development (e.g. undernourished children, children with depressed mothers, internally displaced children) were also included. Studies were included in the main review if they included child mental health and/or behaviour as an outcome measure and: (i) were published in a peer review journal from 1990 to the present; (ii) described a randomized trial (at the cluster or individual level) or a quasi-experimental study with a control condition (no intervention, service as usual, alternative service or different levels exposure to the intervention); (iii) targeted children from conception to age 6 years; and (iv) were undertaken in LAMIC. Twenty-one studies met these inclusion criteria (see Figure 1) . Studies describing ECD interventions and meeting the inclusion criteria 1-4 above with outcome measures of caregiver mental health and/or caregiver practices (e.g. mother-child interaction, stimulation in the home, discipline strategies used, teacher behaviours, classroom environment) were also reviewed in a secondary analysis. Twenty-five studies met these inclusion criteria: nine included caregiver mental health as an outcome measure and 21 included caregiver practices (Figure 1 ). The following information was extracted for all eligible studies using a standardized format: (i) country (classified using World Bank criteria), (ii) study design, (iii) nature of control condition, (iv) sample size and sample characteristics, V) child age, (vi) staff used, (vii) number and type of interventions sessions, (viii) duration of intervention, (ix) content of intervention, (x) outcomes measured and (xi) findings and size of effect. When effect sizes were not reported, and sufficient data were provided, they were calculated by the author. Studies were rated for quality using the McMaster University Effective Public Health Practice Project (EPHPP) Quality Assessment Tool for Quantitative Studies. 27 The published reports, chapters and working papers of early childhood interventions identified during the searches were also read to provide additional information on design and implementation issues of early childhood programmes and how these may vary across contexts. Papers describing the design, content and process of implementation were also reviewed where available. (continued) relevant to child mental health (Table 4) . Outcomes include caregiver behaviour, the caregiving environment and caregiver mental health. The majority of these studies described parent training ECE interventions (92%). Some interventions had a very specific focus: an intervention for depressed women used cognitive behaviour therapy techniques 53 ; a study for internally displaced children combined training in child development with training around trauma and coping strategies 36 ; and a study for adolescent mothers included support for the mother's personal development and relationships with those around her in addition to the needs of her infant. 54 A description of the design and content of an intervention targeting depressed mothers in Pakistan 55 is given in Panel 3. Paraprofessionals delivered the intervention in 14/25 (56%) of studies. The age range of offspring varied from pregnancy to age 6 years and duration varied from one individual 50-min session to home visiting for 3 years.
EARLY CHILDHOOD EDUCATION PROGRAMMES AND CHILD MENTAL HEALTH
Nine studies included measures of maternal mental health and six found benefits. Four of these studies included an explicit focus on the mother's mental health 36, 53, 56 or personal development, 54 and two studies focused on improving parenting practices, for example improving maternal sensitivity 28 and cognitive stimulation, 57 suggesting that non-therapeutic home visiting interventions also have the potential to promote maternal mental health. Increased social support, positive reinforcement, increased self-efficacy and/or the new skills learned through the intervention (e.g. problem solving, planning) are plausible mechanisms for improved maternal health. However, benefits to maternal well-being from non-therapeutic interventions are not consistently found 35, 58, 59 and hence explicit attention to maternal well-being in ECE programmes is recommended.
Seventeen studies included concurrent measures of parenting and all found benefits. Benefits were found to observations of mothers' interaction with their child, 28, 35, 48, 58, 60, 61 to stimulation provided in the home by a combination of maternal report and observation 56, [61] [62] [63] [64] [65] [66] [67] [68] and to mother-reported parenting practices. 64, [68] [69] [70] [71] Five studies included a longer-term follow-up (3 years or more) and four found benefits including benefits to mothers' reports of parenting practices, 47, 72, 73 and to observed mother-child interaction. 48 One study found no benefits to stimulation in the home using a combination of mother report and observation at age 6 years. 46 Only two studies of centre-based interventions included measures of caregiving and no studies evaluated the effect of caregiver training on caregiver mental health. Teacher training in effective instructional strategies led to improvements in the preschool learning environment in Bangladesh 40 and training teachers in behaviour management led to a more emotionally supportive and nurturing environment in Jamaican preschools. 43 Interventions to improve the quality of preschools were well accepted by
Panel 2 The Jamaica Early Stimulation Programme
The Jamaican stimulation programme is a home-visiting intervention that uses a structured curriculum of developmentally sequenced play activities introduced using home-made toys and books. There is a strong focus on the mother's use of language: using songs, rhymes, books and pictures in addition to encouraging the mother to talk with her child during everyday routine activities and play activities. There is also significant emphasis on teaching concepts (e.g. in/out, fast/slow, top/bottom, colours etc.). Home visits are conducted by community health aides (CHAs) (paraprofessionals) who are provided with 1-2 weeks of initial training followed by ongoing supervision. During the home visit, CHAs demonstrate the play activities to the mothers and mothers are then encouraged to do the activities with their child and receive praise, encouragement and supportive feedback from the health aide. The play materials are left in the home and mothers are encouraged to play with their child every day. The following week, new activities are introduced and the play materials are exchanged for different ones. This cognitively focused curriculum is delivered in an emotionally supportive way involving praise and encouragement for the mother for her parenting efforts and encouraging the mother to praise and encourage her child. A stated aim of the programme is to build the self-esteem of both mother and child and to promote their enjoyment of the programme. Mothers are shown how to scaffold the child to ensure he/she is successful in the tasks and, although the curriculum involves structured activities, mothers are encouraged to follow their child's lead in exploring the materials prior to conducting the activity and not to force a child to do an activity against their will. CHAs receive supervision from a supervisor who monitors the developmental appropriateness of the activities for each child and adjusts the level when necessary. CHAs are also trained to take an interest in the family as a whole and positive relationships between the home visitor and the family are considered essential for the success of the programme. This programme has been adapted and evaluated in early childhood programmes in Bangladesh and Columbia and is currently being used in a large-scale programme in Peru. teachers 41, 74 and led to teachers reporting feeling less stressed, more confident, enjoying teaching more and having better relationships with parents, in addition to reporting benefits to child behaviour. 74 
Potential pathways linking ECE programmes to improved mental health
No studies included mediator analyses to investigate the mechanism through which ECE programmes benefit child and adolescent mental health although several mechanisms are possible. Ten studies in Table 1 and four studies in Table 3 measured children's mental and/or language development and all found benefits. Improved cognition may be one pathway to improved mental health. ECE programmes also increased school achievement, 47, 49, 75 reduced school drop-out 75 and improved children's classroom behaviour. 51 It is possible that improved cognition increases the likelihood of success in school, which may in turn be an active ingredient on the pathway to improved mental health. School success may also promote other protective factors such as increased bonding to school, higher selfesteem and reduced deviant behaviour. Changes to parent and caregiver behaviour may be another mechanism to improve mental health. The benefits of warm, responsive caregiving and positive teacher relationships within a supportive emotional environment are well documented. In addition, parents who participated in a parent training ECE programme sent their young children to infant school earlier than non-participating parents 72 and provided more reading materials 73 and school books 72 but not more play materials, 72, 73 gave more help with homework 73 and engaged their children in a wider variety of activities 73 during the school-age years. Parent training may alter the mother's perception of her child's potential, 76 and mother's self-efficacy in her ability to assist her child may also increase, and both these factors could increase maternal motivation to invest time and resources in her child's education. This parental investment, combined with improved child cognition, may work together to benefit child schooling: in Turkey, mother training benefited child cognition, schooling and child aggression whereas educational day care benefited child cognition only, 47 suggesting parent training may be important for comprehensive gains. Benefits from ECE interventions have also been reported for maternal mental health, 28, 36, 53, 54, 56, 57 which is a risk factor for poor parenting and child mental health problems. Attendance at high quality preschool increased child psychophysiological orienting and arousal at age 11 years, 77 suggesting changes to brain and autonomic functioning may underpin the cognitive and behavioural changes.
Hypothesized pathways through which ECE programmes lead to improved mental health are shown in Figure 2 . Teaching caregivers the skills required to provide a cognitively stimulating and emotionally supportive environment, while also supporting their mental health, may enable them to provide a more stimulating,
Panel 3 Designing an intervention for depressed women in Pakistan
Rahman (2007) 55 developed, piloted and evaluated a psychosocial community intervention for women with depression in the perinatal period. The intervention was developed using the principles of cognitive behaviour therapy adapted for use by paraprofessionals (lady health workers (LHWs)) working in a low-resource setting. Data from qualitative and quantitative studies were used to develop the intervention, including information from in-depth interviews with perinatally depressed women and primary care health staff and focus groups with LHWs combined with information from an epidemiological study investigating the risks associated with pre-and postnatal depression. The intervention was delivered through home visits and covered three main areas identified from the formative research -the mother's health, the mother-infant relationship and support from family. These three areas were addressed using a three-step approach: (i) identifying unhealthy thoughts; (ii) learning to replace unhealthy with healthy thinking, with the assistance of family members; and (iii) 'homework' activities to encourage mothers to practise healthy thinking. Illustrations were used to provide visual clues and a health calendar was given to each mother to monitor progress. These programme characteristics gave a clear structure to the programme, made it easier to use in areas of low literacy, and ensured that there were tangible outcomes that could be recognized by the mother, the family and the LHW. Regular supervision was provided for groups of LHWs and they were encouraged to share difficulties, recognize success and generate solutions to problems faced. Incorporating ideas of the LHWs also helped to maintain their interest and motivation in the programme. The intervention was labelled as a training intervention to promote infant development (rather than therapy for depression), to make it more acceptable to mothers, to encourage participation of the other family members and to avoid stigmatization. The programme was designed to be culturally appropriate and to have sufficient flexibility to be tailored to individual needs. The skills required by the LHWs to deliver the programme were generalizable to other aspects of their work and hence could enhance their skills and self-efficacy in their role. Stimulation in the home (HOME).
Benefits to HOME: d ¼ More intervention mothers had optimal HOME scores (438) (P < 0.05). All groups received weekly home visits from health workers.
Strong (continued)
Post test: HOME stimulation.
At age 7-8 years:
Mother-reported stimulation.
At age 11-12 years:
Mother nurturing environment at home and/or school. Exposure to developmentally appropriate activities within a supportive environment improves child functioning in the domains of cognition, language and social-emotional development which may serve to positively reinforce the caregiver and also acts as the foundation for success in the next set of developmental tasks, thus setting the child on a more positive developmental trajectory. These positive adaptations over time are hypothesized to act as protective factors in the prevention of mental health problems and promotion of well-being. The diversity of the studies included in this review makes it difficult to make recommendations regarding programme duration and intensity. However, of the five studies demonstrating long-term benefits to child mental health, four involved an intensive intervention (weekly parenting sessions 46, 47, 49 or daily attendance at preschool 50, 51 ) over a 1-or 2-year period. Similarly, three of the four studies showing long-term benefits to parenting practices involved weekly parenting sessions over 2 or 3 years. 47, 72, 73 Design and implementation issues to maximize benefits to child mental health Choosing an intervention Benefits have been obtained from interventions specifically designed to match the cultural and economic context and specific needs of a particular target Excluded studies: n = 20 (studies in institutions n = 5, pre-1990 n = 3, not LAMIC n = 3, children > age 6 years, n = 5, descriptive or lacking control group n = 4) Studies of ECE interventions included in the review: n = 37 ECE interventions with child mental health and/or behaviour outcomes: n = 21 ECE interventions with caregiver mental health outcomes: n = 9 ECE interventions with caregiver practices outcomes: n = 21
Peer-reviewed journal articles of controlled studies of ECE interventionsfor children aged 0-6 years in LAMIC: n = 63
No relevant outcome: n = 26 Figure 1 Flowchart of studies included in the review The numbers given here refer to individual studies: several studies were reported in more than one paper
Early Childhood Education Programmes
Home Environment
Increased learning opportunities and more emotionally supportive environment 35, 56, [61] [62] [63] [64] [65] [66] [67] [68] Parent Characteristics
Better parenting skills 47, 64, [68] [69] [70] [71] [72] More sensitive and responsive mother-child interactions 28, 35, 48, 58, 60, 61 Improved mental health 28, 36, 53, 54, 56, 57 In Early Childhood Increased self-esteem 45 Fewer behaviour problems/better classroom behaviour 51 Reduced school drop-out 75 (Increased motivation)
Preschool/Day-care Environment
Increased learning opportunities 40 More emotionally supportive environment 43 Mental Health and Well-Being Outcomes E.g. Lower levels of depression 45, 49 Less anxiety 45, 48 Fewer conduct problems 41, 42, 44, 47, 48, 50 Lower levels of hyperactivity 41, 44, 48 Less psychotic behaviour & schizotypal personality 50 Less criminal offending 50 & violent crime 49 Caregiver/Teacher Characteristics Increased caregiving/teaching skills 43 74 (Less stress and depression) 74 
Figure 2
Potential pathways linking early childhood education programmes to child and adolescent mental health ECE interventions in LAMIC have been shown to benefit the outcomes referenced. For items in parenthesis, there is no empirical evidence for the effect of ECE interventions on this outcome in LAMIC. No studies of ECE interventions were identified that examined pathways to improved mental health and the dashed lines indicate hypothesised pathways EARLY CHILDHOOD EDUCATION PROGRAMMES AND CHILD MENTAL HEALTH group 53, 63 and from interventions that have been imported from high-income countries 28, 56, 70 or from other LAMIC. 33, 64 In addition, two interventions are available that have been specifically designed for LAMIC. 78, 79 Whether bespoke or existing interventions are used, careful piloting of interventions is important to ensure the programme is easy to use, culturally appropriate, acceptable and feasible for the programme participants and programme staff. 55, 80, 81 Interventions need to build on the existing practices and strengths of caregivers and should address a recognized need. 55, 81, 82 Ownership by the community can be promoted by including key stakeholders in the design or choice of the intervention, framing the intervention in an acceptable way and encouraging community responsibility for and participation in the programme. 83, 84 An intervention manual with a structured curriculum, a training guide and monitoring instruments are important for maintaining the quality of intervention delivery. 19 Paraprofessional staff benefit from fairly didactic materials that have some inbuilt flexibility to allow the programme to be tailored to individual families and children. The choice of type of intervention and mode of delivery will depend on many factors including the existing infrastructure and the pre-existing government and community services of a region, the financial and human resources available and the social and cultural context. For parent training interventions, group training facilitates group discussion, shared problem-solving and peer support 80 whereas individual training facilitates a more individualized approach and allows for more practice with feedback. Parent training is usually less costly 85 and has more comprehensive and consistent benefits 85, 86 than centre-based care and is most appropriate for children aged under 3 years. However, in areas where a high proportion of mothers are in work, provision of high quality day care may also be necessary.
Service and staffing issues
Large-scale ECE programmes in LAMIC generally use paraprofessional staff, 19 and paraprofessionals can effectively deliver these interventions provided adequate training and supervision are available (Tables 1-3 ). Integrating the early childhood intervention into existing government or community services (e.g. into health services, existing parent groups, community or government preschools) can enhance the reach and sustainability of programmes. Adding a stimulation component to existing services for children at risk (e.g. conditional cash transfer programmes, nutritional supplementation programmes) may extend the benefits of other programmes 61 and may promote enrolment and retention. For example, food supplementation for undernourished children led to greater retention than psychosocial stimulation alone. 64 Conversely, ECE programmes can provide an access point for health and social interventions for vulnerable children, 83 including providing a mechanism for identifying and intervening with children with mental disorder. Existing staff can be trained 42, 43, 53, 62, 69 or a new cadre of early childhood worker can be employed 33, 48, 56, 63, 64 and both strategies have been successful in changing caregivers' practices, 56, 64, 69 caregiver mental health 56, 57 and child mental health. 42, 46, 48, 49 Where existing staff are used, it is important to ensure that the intervention does not compromise their ability to perform their primary duties effectively. 62 For educational, centre-based programmes, training existing staff in the skills necessary to provide emotionally supportive and cognitively stimulating environments will be an integral component of the intervention.
Interventions are most likely to be sustained when there are clear benefits not only to the participants but also for the staff delivering the programme. This may be especially important when interventions are integrated into existing services using existing staff. For example, interventions need to fit within the remit of their current responsibilities, enhance their self-efficacy in their work role, and/or make their daily work activities easier and less stressful. 55, 74 Interventions that are perceived as burdensome and involving 'extra' duties are less likely to be sustained without additional incentives.
Ensuring and maintaining quality The quality of intervention implementation is likely to be critical to programme success although no studies of parenting interventions were identified with empirical measures of quality. The quality of the day care and preschool environments is positively associated with children's cognitive and social development, 37, 87 and attending high quality preschool predicts better cognitive development and achievement in primary school, 88, 89 although there is no evidence of the effect of quality on later behaviour and mental health in LAMIC. Centre-based interventions can increase child antisocial behaviour, 37, 39 indicating a need for caregiver training in behaviour management and promoting social skills, which has shown to successfully reduce aggression in LAMIC. [41] [42] [43] Using effective behaviour change techniques increases the likelihood of programme success. Interventions are most effective at changing caregiver behaviour when they involve hands-on practice and role play, supportive feedback and practice activities ('homework'), and when a strength-based approach is used and caregivers are actively involved in identifying and solving problems. 55, 61, 74 Interventions should have tangible outcomes that can be observed by caregivers (e.g. mothers, teachers) and intervention staff. 55 Intervention staff should be trained to identify and point out successes to participants, to promote selfefficacy and motivation. 55, 74 Training sessions for intervention staff need to include these same elements, so the intervention techniques are modelled during training. This not only facilitates learning but also helps the staff understand the rationale for the methods used and the value of them. Building positive relationships is the cornerstone of successful interventions 55, 80 and this includes relationships at each level: child-caregiver, caregiver-intervention staff and intervention staff-supervisor.
Targeting interventions
Disadvantaged children are at heightened risk for mental health problems, and benefits have been found for children exposed to various psychosocial and biomedical risks. Identifying strategies to reach those most in need is a challenge, and one strategy is to integrate early childhood stimulation into services already accessed by these families (e.g. health and nutrition services, poverty alleviation programmes). Whether to offer the intervention in a community setting or in a health or education institutional setting will partly depend on the nature of the risk condition. Interventions for children with biomedical risk have been successfully conducted in health settings 33, 64, 69 whereas interventions for families with psychosocial risk factors (e.g. exposure to war, maternal depression) may be more appropriately delivered in the community. 36, 53 However, this is likely to differ across cultures. Benefits of ECE programmes may be particularly strong for children at nutritional risk, with studies demonstrating long-term benefits to child mental health from home visiting programmes 45, 46, 49 and undernutrition in early childhood moderating the effect of an enriched preschool intervention on mental health in adolescence and young adulthood. 50 A home visiting stimulation intervention improved social responsiveness and development for Chilean infants with iron deficiency anaemia (IDA) but no benefits were found for non-anaemic infants. 30 Social responsiveness declined in infants with IDA in the absence of intervention. 30 Fewer evaluations with other vulnerable groups have been conducted and no relevant intervention studies were identified with disabled children, HIV-infected children, cerebral malaria survivors or victims of child abuse or neglect. Interventions for children living in institutions were beyond the scope of this review, but there is evidence that combining caregiver training in sensitive, responsive interactions with structural changes to allow increased opportunity for caregiver child interaction benefits caregiver behaviour 90, 91 and infant behaviour and attachment status. 90 
Content of interventions
The evidence presented indicates that ECE interventions do have the potential to improve child behaviour and mental health and there is some, albeit limited, evidence that these gains are maintained over time. ECE interventions consistently benefit caregiver competencies and less consistently caregiver mental health. To maximize the gains of ECE interventions to child behaviour and mental health, it is recommended that three main elements are included: (i) structured activities to increase child skills especially in terms of child cognition, school readiness, executive functioning and self-regulation; (ii) teaching children's caregivers new skills including how to provide a cognitive stimulating and emotionally supportive environment with a strong focus on promoting positive social and emotional interactions between caregiver and child (and for centre-based services between peers); and (iii) attention to the caregiver's mental health, social support and self-efficacy. It is possible to systematically incorporate these elements into parent training interventions (Panel 3) and into training for daycare workers and preschool teachers.
Future research directions
Benefits to child mental health over the short term were found in 75% of the studies included in the review (Table 1 ) and all studies with long-term follow-up found benefits (Table 3 ). This is encouraging, although the traditional bias against the publication of negative results in addition to the difficulties in publishing research from LAMIC in peer-reviewed journals should be noted.
From 63 studies of ECE interventions published in peer-reviewed journals and conducted in LAMIC with children up to age 6 years, only 21(33.33%) included child mental health and/or behaviour outcomes. The studies reviewed vary in quality but there are a number of high quality studies of parenting training interventions, [28] [29] [30] 33, 36 although only two high quality studies included a long-term follow-up. 46, 49 Fewer centre-based interventions were identified; only two were high quality 42, 50 and one of these included a longer-term follow-up. 50 High quality research, with longer-term follow-up that includes child mental health outcomes and measures of variables on the pathway to improved mental health, is required. No interventions using media or mobile phones were identified and it is possible that child educational programming and parenting messages could be delivered via these media for child mental health promotion at the population level. The advantages of combining ECE with other interventions shown to benefit child behaviour and mental health, (e.g. conditional cash transfer programmes, 92 nutrition programmes), also need to be explored.
Further research is also required to investigate the optimal timing and duration of ECE programmes for child mental health gains and whether benefits generalize to other children in the family. Preschool provision for young children in Mozambique led to better school attendance for older siblings; 83 it is not known whether the mental health and well-being of siblings is also increased, although this is a very reasonable hypothesis for parent training programmes. ECE interventions are not a panacea and investments to promote child development and mental health across the age span are likely to be necessary. The costeffectiveness of additional and/or booster interventions during later childhood and adolescence, and strategies for using ECE programmes as an entry point for the identification and treatment of young children with mental health problems, require further investigation.
Conclusions
ECE interventions are an important component of programmes and policies to prevent child and adolescent mental health problems and promote well-being in LAMIC, and it is likely that high quality programmes of sufficient duration and intensity can play a role in preventing psychopathology in adulthood. Key goals for early childhood programmes are the improvement of child skills, improvement of caregiver's child rearing skills and increasing the motivation, self-efficacy and mental well-being of caregivers to strengthen their capacity to deliver quality care. Intervening in the early childhood years to improve child cognition, social-emotional development and behaviour is likely to have long-term benefits across multiple domains of functioning, including mental health.
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KEY MESSAGES
Early childhood education programmes build child and caregiver competencies during a critical period for child development, and these child competencies form the foundation for future learning and adjustment and may place the child on a positive developmental trajectory which is protective for child and adolescent mental health.
It is hypothesized that long term gains to mental health are most likely when early childhood interventions include three main elements: (i) an emphasis on increasing child skills (e.g. cognition, school readiness, executive function, self control, social-emotional competence); (ii) training children's caregivers in the skills required to provide a cognitively stimulating and emotionally supportive environment including training in appropriate caregiver-child interactions; and (iii) attention to the mental health, motivation and self-efficacy of children's caregivers to strengthen their capacity to provide optimal care.
The importance of early childhood education initiatives in the prevention of child and adolescent mental health problems and promotion of well-being in low-and middle-income countries needs to be incorporated into the global mental health agenda.
The promotion of child mental health needs to be incorporated in a systematic way into early childhood education programming.
